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TELEPHONE HANDSET WITH FULL-PAGE VISUAL DISPLAY 



FIELD OF THE INVENTION 

This invention relates to telephone sets which 
display data, more specifically to telephone sets 
that have a visual display In the handset 



BACKGROUND OF THE INVENTION 

Many conventional telephone communication 
systems incorporate visual display capabilities 
which allow information to be displayed. Prior art 
devices include: telephones with liquid crystal dis- 
plays (LCDs) mounted on the telephone base or in 
the handset; wall-mounted pay telephones with 
built-in cathode ray tube (CRT) displays and com- 
puterized communication systems which combine 
a telephone with a modem or other communication 
device. 

At the present time the use of such display 
devices is either limited to the. display of small 
amounts of information such as diaJed numbers, 
names, memoranda and low-resolution graphic 
data or confined to "desk-top" size units with con- 
ventional full-sized displays. However, with the con- 
version, of the existing voice-grade r telephone net- 
work to a network which can transmit both voice 
signals and data signals, the need will increase for 
relatively high-resolution visual displays at the tele- 
phone to display the large amount of transmitted 
data. 

For certain applications, such as business of- 
fices, a conventional CRT or large-size, flat-panel 
LCD display may be integrated into the telephone 
base in order to provide the capability of rapidly 
displaying large amounts of data. In other situ- 
ations, however, restricted space will not allow use 
of a "full-size" data display. For example, tele- 
phones designed for home use, mobile telephones, 
and wall-mounted telephones are generally de- 
signed to minimize size and thus could not easily 
incorporate a conventional size CRT display. 

Even if there is space for conventional dis- 
plays, the relatively high cost of a conventional 
high-resolution display, such as a full-size flat-panel 
LCD, make the use of such displays undesirable in 
applications where the need to display data is 
occasional. For example, office or factory extension 
telephones and pay telephones generally are used 
so infrequently for data display that the cost of 
equipping such telephones with conventional full- 
size displays would be unecomonical. Although 
these telephones could be economically equipped 
with conventional one or two line LCD displays 
these latter displays can only display a small 



amount of alphanumeric data. 

in order to overcome the present limitations of 
M-size visual displays, some welUcnown tech- 
niques have been used to "enlarge" small displays 

5 and make them easier to view. Normally, a visible 
real image can be no larger than the physical 
display enclosure. However, it is possible to create 
an enlarged image by magnifying the real image 
produced by a small conventional display. This 

fo technique is presently used in the viewflnders of 
some conventional video cameras. Although this 
technique could be applied to telephone displays, a 
problem with this approach is that the magnification 
does not significantly increase the resolution of the 

15 initial display, it merely makes the small display 
easier to see. Thus, with a conventional display 
generated on a small CRT, the resolution of the 
initial image and, consequently, the resolution of 
the magnified image is not high enough to ade- 

20 quately display a full page of text or to display 
graphics information. It Is possible to use a high- 
resolution CRT to generate the Initial image. Con- 
ventional miniature CRTs exist which are capable 
of displaying a full page of text or graphics, but 

25 these CRTs are expensive and have the normal 
drawbacks associated with CRTs such as power 
supply problems and reliability. 

. Consequently. tKe relationship of case size to 
image size has meant that only very small displays 

» could be incorporated into the limited space avail- 
able in telephone handsets. A further problem with 
conventional displays is that they generally require 
that the user hold the handset at a comfortable 
reading distance to view the display whereas the 

as user must place the handset near his ear to use 
the telephone. Thus, it is not possible to simulta- 
neously use the telephone and view the display. 

Accordingly, it is an object of the present in- 
vention to provide a telephone handset which has 

40 the ability to display a full page of text or graphics 
information. 

It is another object of the present invention to 
provide a telephone handset which incorporates the 
ability to display a full page of text or graphics 
45 information without physically increasing the size of 
the telephone. 

It is another object of the present invention to 
provide a telephone handset in which a full-page 
display can be viewed while simultaneously speak- 
so ing and listening on the telephone. 

It is still another object of the present invention 
to provide a telephone handset which incorporates 
a high-resolution visual display which is compact 
and space-efficient 

it is yet another object of the present invention 
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to provide a telephone handset which incorporates 
a high-resolution visual display on which displayed 
data can only be seen by user of the telephone. 



SUMMARY OF. THE INVENTION 

The foregoing problems are solved and the 
foregoing objects are achieved in one illustrative 
embodiment of the invention in which a telephone 
handset incorporates a miniature virtual Image dis- 
play which can display a full page of text at high 
resolution. The miniature display is a scanning mir- 
ror type of display in which a fine image is gen- 
erated by a line of light-emitting devices such as 
light emitting diodes (LEDs). A magnifying optical 
system creates a magnified virtual image of the 
LEO line and the virtual line image is then con- 
verted into a virtual raster image by an oscillating 
mirror. Information fed into the LEDs is property 
synchronized with the motion of the mirror so that 
a high resolution virtual image can be viewed in the 
mirror. With proper design of the optical system, 
the virtual image can be viewed at distances close 
to the display so that the display can be viewed 
while the telephone handset is being used. A typi- 
cal virtual-image scanning display can accomodate 
a "full-page" (80-column by 24 line) display of text 
characters or the equivalent graphical display (280 
by 720 pixels). 

The inventive arrangement generates a high- 
resolution two-dimensional image with a relatively 
low cost because it does not merely enlarge an 
existing two dimensional image but rather creates a 
two-dimensional virtual image from a one dimen- 
sional line image. The technology used to generate 
the one-dimensional line image can be Implement- 
ed with considerably less expense than a high* 
resolution two-dimensional real image. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a perspective view of an 
illustrative embodiment of a telephone handset 
which incorporates a miniature scanner display. 

Figure 2 shows a perspective view of an 
illustrative embodiment of a telephone handset 
which incorporates a miniature scanner display in 
use. 

Figure 3 shows another perspective view of 
the embodiment shown in Figure 1 resting on a 
table top when the handset Is not In use. 

Figure 4 shows a perspective view of a 
scanning display mechanism which can be used 
with the illustrative embodiments shown In Figures 
1-3. 

Pgure 5 Is a block electrical schematic of 



the circuitry used to display Information on the 
display shown In Figure 4 in a communication 
system in which two telephone Ones are used to 
transmit and receive both voice and data, 
s Figure 6 Is a block electrical schematic of 

the circuitry used to display information on the 
display shown In Figure 4 in an ISDN communica- 
tion system in which a single telephone line Is used 
to transmit and receive both voice and data. 

10 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Figure 1 shows an Illustrative embodiment of a 

75 telephone handset 1 which incorporates a miniature 
visual display. The handset is shown without a 
base and may illustratively be used with a conven- 
tional telephone base or can be directly connected 
to the telephone line without a base. If a base is 

20 used, handset 1 would be connected to the base 
(not shown) by a conventional cord (not shown). 

The illustrative handset 1 consists of a body 2 
which has a conventional receiver 3 mounted on 
one end. The other end of body 2 is connected to 

25 a light-tight box 10 in which the miniature scanning 
display is housed. In order to allow the user to talk, 
a microphone 4 mounted on a flexible stalk 5 is 
provided. In use, as shown in Figure 2 the user 
would place receiver 3 against his ear and speak 

30 into the microphone 4. The "L-shaped" design 
allows the display device to be viewed through 
window 6 in light-tight box 10. Also shown in Figure 
2 is a focusing knob 9 (that would normally be 
covered by the user's hand) which would allow the 

35 user to adjust the display focus to suit his pref- 
erence. 

The illustrative embodiment is suitable for right 
or left-hand use by simply flipping the unit over. A 
manual or gravity-sensitive switch (not shown) is 

40 provided to rotate the displayed image when the 
unit is flipped. 

Figure 3 shows the same telephone unit 1 
resting on a table top 7 when not in use and when 
used without a base. When used without a base a . 

45 conventional hook-switch (not shown) would be 
used to disconnect the telephone line when the unit 
Is not in use. 

Figure 4 of the drawing shows a illustrative 
embodiment of a a miniature display device which 

so can be included in box 10 to develop a raster 
image for the display of information. The miniature 
display device is of the type described in detail in 
copending U.S. Patent application entitled Minia- 
ture Video Display System , filed on Jury 27, 1987 

65 under serial number 078,295 and assigned to the 
same assignee as the present invention and copen- 
ding U.S. Patent application entitled Low Vibration 
Resonant Scanning Unit for Miniature Optical Pis- 



3 



5 



EP 0 352 914 A2 



6 



play Apparatus filed on May 31, 1988 under serial 
number 200,645 and assigned to the same as- 
signee as the present invention. The operation and 
construction of the display device is discussed in 
detail in those applications, both of which are here- 
by incorporated by reference, and will not be re- 
peated in detail herein for clarity. The display de- 
vice consists of a base 40 on which the various 
optical components which comprise the display are 
mounted. At one end of base 40 Is mounted the 
header block 45 in which an array of light-emitting 
devices 50 (such as light-emitting diodes) is at- 
tached. Generally, such an array may be a linear 
array comprising two rows of devices which are 
staggered in order to compensate for gaps be- 
tween the devices. The devices are covered by a 
clear cover plate 60. 

Light emitted from devices 50 is projected via 
mirror 70 by means of an optical system which 
consists of housing 80 in which are mounted len- 
ses 90 and 100. In accordance with the principles 
set forth in the aforementioned U.S. patent applica- 
tion serial no. 078.295, the lens system projects an 
enlarged virtual image of array 50 via mirror 70. 

As described in the above-described patent 
applications, mirror 70 is oscillated by an electro- 
mechanical drive motor (not shown). The oscillation 
of mirror 70. in turn, creates a raster image from 
linear array 50. 

Figures 5 and 6 are block electrical schematic 
diagrams of two different embodiments of handset 
circuitry which enable the telephone to transmit 
and receive both voice and data signals. After 
reception the data signals are displayed on the 
display device. In accordance with the invention, an 
entire page of display information can be displayed 
at once on the illustrative scanning display. 

The embodiment shown in Figure 5 can be 
used with available telephone lines. In order to 
carry on simultaneous voice and data transmission, 
two two-wire telephone lines are required. Alter- 
natively, the device can be used with a single 
telephone line but the voice and data signals must 
be multiplexed onto the single line and, thus, si- 
multaneous voice and data transmission is not pos- 
sible. 

More particularly, two conventional telephone 
lines 100 and 102 are connected to allow simulta- 
neous transmission of voice and data. In particular, 
telephone line 100 is connected to a data access 
(DAA) device 104. Device 104 is a conventional 
hybrid circuit which is required by regulatory agen- 
cies to connect any equipment to telephone lines. 
Its construction and use are well-known. In the 
same manner, telephone line 102 is connected to a 
second DAA device 106. The output of DAA device 
104 is provided, via signal path 108, to multiplexer 
112. Although path 108 is shown as a single wire, it 



would, in fact consist of two or more wires in order 
to carry the analog signals produced by DAA de- 
vice 104. Similarly. DAA device 106 is connected 
by signal path 110 to multiplexer 112. 

s Multiplexor 112 is a conventional analog mul- 

tiplexer which is, in turn, operated by control sig- 
nals on data bus 126 generated by microprocessor 
130. Multiplexor 112 consists of. a set of relay 
switches which can be controlled by mJcroproces- 

to sor 130 in order to connect modem 120 or tele- 
phone chip 1 18 to either of telephone lines 100 and 
102. 

Modem 120 is a conventional 
modulator/demodulator circuit which incorporates 
75 serial-to-parallel conversion circuitry and which 
converts the analog signals produced by DAA de- 
vice 104 to digital signals which are used by micro- 
processor 130 in order to display information on 
display 142. 

20 Telephone chip 118 is a conventional 
commerically-available integrated circuit chip which 
implements the functions needed for a voice-grade 
telephone, including off-hook detection and multi- 
frequency tone generation. The function and opera- 

25 tion of the circuitry contained on this chip are well- 
known and will not be discussed further herein. 
Chip 118 is connected to a conventional receiver 
122. microphone 124 and telephone ringer unit 
125. In the application shown in Figure 5, tele- 

ao phone chip 118 is controlled, via data bus 126, by 
microprocessor 130 by means of signals which . 
would normally be generated by the dial push- 
buttons. Conventional telephone chips have been 
designed in order to work in this manner. 

35 Under control of microprocessor 130, multi- 
plexer 112 can connect modem 120 and telephone 
chip 118 to telephone lines 100 and 102 to provide 
two modes of operation. In "two-iine" operation, 
multiplexer 112 connects line 100 directly to chip 

40 118 and line 102 directly to modem 120. These 
connections allows simultaneous voice and data 
transmission and reception. Analog voice informa- 
tion on line 100 then passes to chip 118. On line 
102, digital information, which is generally encoded 

« by tones. Is passed to modem 120 which converts 
the tones into digital signals that can be manipu- 
lated by microprocessor 130. 

However, in ■single-fine" applications where 
two telephone lines are not available, both modem 

so 120 and chip 118 can be connected by multiplexer 
112 to line 100 in an alternating fashion. This 
allows for the voice and data transmission over a 
single telephone line, although not simultaneously. 
Microprocessor 130 is, in turn, controlled by a 

55 program stored in read only memory (ROM) 134. 
This program is written in a straightforward fashion 
and enables microprocessor 130 to recognize, re- 
ceive and format Incoming and outgoing data. Al- 
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tentatively, microprocessor 130 can be controlled 
by signals generated from keyboard 132 which can 
be optionally added to the telephone handset or 
may comprise the dial pushbuttons normally found 
on the handset 

Information and data generated by micropro- 
cessor 130 and received via modem 120 is tern* 
porarily stored in random access memory (RAM) 
136. Under control of microprocessor 130 Informa- 
tion stored in RAM memory 136 can be transferred 
to frame buffer memory 138. 

In accordance with the invention, frame buffer 
memory 138 stores an entire "page" of display 
information (approximately 1920 characters) all of 
which can be displayed by the scanning display 
and viewed by the user. Such a display is possible 
because the "virtual" image of the scanner display 
display allows the physical size of the display to be 
reduced while the display maintains sufficient reso- 
lution to display a "page" of information. 

The information stored in frame buffer 138 is 
displayed on the display 142 under control of dis- 
play controller 140 as previously described. The 
operation of frame buffer 138 and display controller 
140 in order to display information on display 142 
is described in detail in the aforementioned patent 
application serial no. 078295 and will not be dis- 
cussed further In detail. 

Also not shown is a conventional power supply 
which may operate on power received over the 
telephone line or may receive power from a local 
source, such as a wall-mount power supply. 

The embodiment shown in Figure 6 requires 
the use of an Integrated Services Data Network 
(ISDN) in which both voice and data can be carried 
over the same transmission system. Although such 
a network is not widely available in the United 
States, work on an ISDN standard is underway and 
a few trial installations exist. The circuitry in Figure 
6 is similar to that shown in Figure 5 with the 
exception that the portion of the circuitry which 
supports the external connections is designed to 
work with an ISDN data link. 

Under the current ISDN standards, voice and 
data Information Is distributed within an office or 
other work environment on two twisted-pair data 
lines which must be transformer coupled to receiv- 
ers and transmitters. Both the voice and data in- 
formation consist of digital pulse<ode modulated 
signals so that both types of signals may be trans- 
mitted over the same line. Two lines are needed 
for full duplex or simultaneous two-way operation. 

In particular, twisted-pair data link 100 is con- 
nected by transformer 101 to data 
transmitter/receiver unit 104. Similarly, twisted-pair 
data link 102 is connected by transformer 103 to 
transmitter/receiver 104. Transmitter/receiver 104 Is 
a well-known unit which provides synchronization, 



detection and formatting of the incoming and out- 
going data The output of transmitter/receiver 104, 
which consists of digital data and control words, is 
applied to data link bus 150. Data link bus 150, 
5 although shown as a single line, in fact consists of 
a pair of specialized serial busses - one bus carries 
data and one bus carries control information. 

The information flow on bus 150 is managed 
by a data fink controller unit 160 which responds to 
ro the control information and supervises the trans- 
mission of data between transmitter/receiver unit 
104 and PCM codec/filter 152 and between 
transmitter/receiver unit 104 and microprocessor 
130. PCM codec/filter 152 is a well-known circuit 
is consisting of an encoder/decoder unit and a filter. 
The encoder/decoder unit can decode and encode 
pulse-code modulated signals. Digital information 
on bus 150 is decoded by the encoder/decoder 
unit and provided to the filter portion of the unit 
20 which converts the decoded information to an 
audio-frequency analog signal. The analog signal 
produced at the output of codec/filter 152 Is pro- 
vided to an audio amplifier 154 which, in turn, 
drives the receiver 122. 
26 Similarly, audio signals generated by micro- 
phone 124 and amplified by amplifier 154 are en- 
coded into digital signals by unit 152 and transmit- 
ted via bus 150 to transmitter/receiver unit 104. 
The construction and operation of 
so transmitter/receiver 104, codec/filter 152 and data 
link controller 160 are dependent on the ISDN 
standard with which they are intended to operate. 
For the current ISDN standard, several 
commercially-available integrated circuits are avail- 
as able. For example, integrated circuits embodying 
the required functions which are suitable for use 
with the illustrative embodiment are made by 
Motorola Semiconductor Products Division located 
in Phoenix, Arizona. More particularly, Motorola 
40 chip MC1 45474 is suitable for use as the 
transmitter/receiver 104. Motorola chip MC1 45488 
is suitable for the data link controller and Motorola 
chip MC1 45554 is suitable for use as the PCM 
codec/filter circuit As these circuits are conven- 
es tional, their operation will not be explained further 
herein. 

Controller 160 is, in turn, operated by micro- 
processor 130, via microprocessor bus 126, in the ' 
same manner as the previous embodiment dis- 
so cussed in connection with Figure 5. More particu- 
larly, digital data Information on data link bus 150 
which is to be displayed Is transferred through data 
fink controller 160 to microprocessor bus 126 and 
stored in RAM memory 136. As previously dis- 
ss cussed, information In RAM memory 136 may be 
transferred to frame buffer memory 138 where it 
can be displayed on display 142 under control of 
display controller 140. 
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Claims 

1 . In a telephone for connection to a telephone 
line, said telephone having means for receiving 
voice signals from said telephone One. means for 
transmitting voice signals to said telephone line 
and means for receiving non-voice data from said 
telephone line, the improvement comprising means 
responsive to said non-voice data for generating a 
magnified, virtual-image visual display of said data. 

2. In a telephone, the improvement according 
to Claim 1 wherein said virtuaHmage visual display 
means is capable of displaying a two-dimensional 
image. 

3. In a telephone, the improvement according 
to Claim 2 wherein said two-dimensional image is 
capable of displaying at least 1900 text characters 
simultaneously. 

4. In a telephone, the improvement according 
to Claim 1 wherein said virtual-image visual display 
means is positioned so that a user of said tele- 
phone can view said visual display while transmit- 
ting and receiving voice signals over said tele- 
phone. 

5. In a telephone having a portable handset 
which is held by the user and which incorporates 
said voice signal receiving means and said voice 
signal transmitting means, the improvement ac- 
cording to Claim 1 wherein said virtual-image visual 
display means is physically located in said hand- 
set. 

6. In a telephone, the improvement according 
to Claim 5 wherein said virtual-image visual display 
means is positioned so that a user of said tele- 
phone handset can view said visual display while 
transmitting and receiving voice signals over said 
telephone. 

7. In a telephone handset for connection to a 
telephone line, said telephone handset having 
means for receiving voice signals from said tele- 
phone line, means for transmitting voice signals to 
said telephone line and means for receiving non- 
voice data from said telephone line, the Improve- 
ment comprising means responsive to said non- 
voice data for generating a magnified, virtual line 
image of said data and means for converting said 
line image into a two-dimensional virtual image. 

8. In a telephone handset, the improvement 
according to Claim 7 wherein said means for con- 
verting said line image into a two-dimensional vir- 
tual image comprises an oscillating mirror. 

9. In a telephone handset the improvement 
according to Claim 7 wherein said means for gen- 
erating said virtual line image comprises a tine of 
light-emitting devices, means responsive to said 
non-voice data for converting said data into digital 
signals and means responsive to said digital sig- 
nals for selectively illuminating said light-emitting 



devices. 

10. In a telephone handset the improvement 
according to Claim 9 wherein said line of light 
emitting devices is comprised of a sufficient num- 

5 ber of devices so that at least 24 Gnes of text can 
be simultaneously displayed. 

11. In a telephone handset, the improvement 
according to Claim 9 wherein said means for gen- 
erating said virtual One Image comprises an optical 

io system for generating a magnified, virtual image of 
said line of light-emitting devices. 

12. In a telephone handset the improvement 
according to Claim 10 wherein said means for 
converting said line image into a two-dimensional 

75 virtual image comprises an oscillating mirror for 
reflecting said magnified, virtual image of said tine 
of light-emitting devices. 

13. A telephone for connection to a telephone 
line, said telephone comprising, 

20 receiver means for receiving voice signals from 
said telephone line; 

transmitter means for transmitting voice signals to 
said telephone line, 

ringer means responsive to ringing signals on said 
75 telephone line for generating an audible ring signal; 
hybrid circuit means for connecting said receiver 
means, said transmitter means and said ringer 
means to said telephone line; 
means for receiving digitally-encoded data from 
30 sad telephone line; 

means for temporarily storing received digitally- 
encoded data; 

a line of light-emitting devices; 
means responsive to said stored digitally-encoded 
05 data for selectively illuminating said light-emitting 
devices; 

an optical system for generating a magnified, vir- 
tual image of said line of light-emitting devices; and 
an oscillating mirror for reflecting said magnified, 
40 virtual image of said line of light-emitting devices to 
create a two-dimensional magnified virtual image of 
said digitally-encoded data. 

14. A telephone according to Claim 13 wherein 
said telephone comprises a handset which is held 

45 by the user of said telephone and said line of light- 
emitting devices, said optical system and said os- 
cillating mirror are physically located in said hand- 
set 

15. A telephone according to Claim 14 wherein 
50 said receiver means and said transmitter means 

are located In said handset and said oscillating 
mirror is positioned so that a user of said telephone 
handset can view said two-dimensional magnified 
virtual image of said digitally-encoded data while 
55 transmitting and receiving voice signals over said 
telephone handset 

16. A telephone according to Claim 15 wherein 
said oscillating mirror is resonantly driven. 
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17. A telephone according to Claim 16 wherein 
said light-emitting devices are light-emitting diodes. 

18. A telephone according to Claim 17 wherein 
said optical system comprises at (east one lens 
located between said line of light-emitting devices 5. 
and said -oscillating mirror... 

19. A telephone according to Claim 18. wherein 
said line of light-emitting diodes includes a suffi- 
cient number of diodes and said oscillating mirror 
oscillates over a sufficient angle that a user of said to 
telephone can view at least 1900 text characters 
simultaneously. 
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© Telephone handset with full page video display. 



© A telephone handset incorporates a miniature 
virtual image display which can display a full page of 
text at high resolution. The miniature display is a 
scanning mirror type of display in which a line image 
is generated by a line of light-emitting devices such 
as light emitting diodes (LEDs) (50). A magnifying 
optical system (80) creates a magnified virtual image 



of the LED line and the virtual line image is then 
converted into a virtual raster image by an oscillating 
mirror (80). The virtual image can be viewed at 
distances close to the display so that the display can 
be viewed while the telephone handset is being 
used. 
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